Introduction
Compost teas are organic solutions obtained by the fermentation of compost in a liquid phase for a few days, with or without aeration. Generally, extracts are prepared by mixing mature compost with tap water in the ratios of 1:5 to 1:10 (v/v) (Al-Dahmani et al., 2003) . The use of these teas in agriculture is emerging because of their ability to suppress a wide range of both soil and airborne pathogens (Martin, 2014) . In this regard, compost teas are viewed as potential alternatives to the use of common synthetic fungicides in response to the increasing need for environmental sustainability of farming and food safety (Pane et al., 2012) . The effectiveness of compost teas may vary due to differences in types of compost, management and procedures used for its preparation (Egwunatum and Lane, 2009; Pant et al., 2012) . Martin (2014) indicated that the best results are obtained when aerated compost teas rather than non-aerated teas are replied, probably because dissolved oxygen supports microbial activity (Arancon et al., 2007) . Following Reeve et al. (2010) , the potential of compost teas for supplementing or substituting other types of fertilizers also seems promising, but further testing under both greenhouse conditions and in the open field is still required. Composted green wastes are considered advantageous compared with other organic wastes since they present a lower risk of toxicity due to the presence of heavy metals, pollutants, aromatic hydrocarbons, hormones, pharmaceuticals as well as viruses, fecal coliforms and salmonella (Benito et al., 2005; Moretti et al., 2015) , and because of the interesting biological activity of these materials (Ros et al., 2005) .
Furthermore, Rhizoctonia solani and Fusarium oxysporum are important soilborne pathogens that cause disease in a large number of cultivated plants, particularly in tomato crop production. Currently, tomato is grown on every continent and represents the horticultural product with the highest economic importance, with more than 90 million tons produced annually worldwide (FAO, 2015) . Horticulture, has become highly dependent on chemical pesticides and fumigants for the control of plant pathogens, which have drastic effects on the soil biota (Pascual et al., 2002) , and their use has been restricted due to problems associated with environmental damages and health hazard (Siddiqui et al., 2008; . As one of the alternative solutions, the use of compost tea could be considered a potential method for reducing the use of chemical fungicides.
In the present study, aerated compost and vermicompost teas obtained from garden wastes were analytically characterized and their effects on R. solani and F. oxysporum f. sp. Lycopersici, as well as their capacity for promoting plant growth, were tested. horticultural company located in the city of Salamanca (40°57'23" N; 5°41'8" W, 775 m a.s.l.). Most of the material collected consisted of the leaves and stems of different Cupressaceae species and grass clippings. Some of this waste was turned into compost in piles at the factory. The composting process was carried out using aerated-piles measuring 15 m by 2 m (sides) and 2 m in height. The piles were turned twice per week over 8 weeks and once a week during the rest of the bio-oxidative process. Pile moisture was controlled weekly and the composting process lasted 180 days. Another portion of the green and pruning waste was turned into vermicompost over a 6 month period, where Eisenia foetida, with a stoking density of 1.6 kg worms m -2 , were added to the waste in raised soil beds that were constructed in a non-controlled greenhouse. Each bed measured 3 m × 1 m × 0.43 m (Morales-Corts et al., 2014) . Compost and vermicompost were mixed with tap water in a ratio of 1:5 (v/v) in polyethylene non-degradable 25 L containers at room temperature for a brewing period lasting 14 days. Water had been previously aerated for 8 h to reduce the amount of chlorines present in it. The mixtures were aerated using an aquarium pump (4 h every day). Next, the liquid was filtered through a double layered cheesecloth to obtain the aerated compost tea (ACT) and the aerated vermicompost tea (AVT), which were both stored in dark polyethylene containers at room temperature for 15 days before use. Nine samples of ACT and AVT were obtained.
Analytical characterization of compost teas
The pH and electrical conductivity (EC) were determined by using a CRISON pH-meter and a CRISON EC-meter (dS m -1 ), respectively. Total N was determined by a LECO-device analyser. NO 3 -, NH 4 + and SO 4 2-were analysed by a HANNA HI 993310 photometer. Phosphorus (P 2 O 5 ) was determined by the Bray method and potassium (K 2 O) by the ammonium acetate method. Total magnesium (Mg), calcium (Ca), iron (Fe), copper (Cu), zinc (Zn), boron (B), manganese (Mn), chromium (Cr), lead (Pb), mercury (Hg), nickel (Ni) and cadmium (Cd) were determined by using inductively coupled plasma atomic emission spectroscopy. Salicylic acid and indoleacetic acid (IAA) were quantified by mass spectrometry (HPLC). Humic acids were determined using the alkali/ acid fractionation method following the procedure indicated by Pant et al. (2012) . The number of fecal and total coliform bacteria was determined following ISO 16649-3 standard (ISO, 2015) while the presence of Salmonella was analyzed by ISO 6579 (ISO, 2002) . The nine samples of ACT and AVT were analysed and the means of the parameters were calculated. Student's t-test was carried out to validate the significance of the differences among compost and vermicompost tea composition (p < 0.05). The SPSS 24.0 program was used for the calculations.
In vitro assays
Dosage assays -Solanum lycopersicum Mill. cv. Roma seedlings with one true leaf were grown in capless 10 mL test tubes. To determine if the teas could be applied directly, or needed to be diluted, three concentrations of teas were tested: non-diluted tea (ACT1 and AVT1); 1 tea: 2 water v/v (ACT2 and AVT2); and 1 tea: 4 water v/v (ACT3 and AVT3). Five mL of each corresponding tea, 4 mL of a Meier-Schwarz nutrient solution and 1 mL of distilled water were added to each tube. A control containing 4 mL of the nutrient solution and 6 mL of distilled water was also included. In total ten samples per treatment were prepared. Twenty-eight days after the samples had been prepared the following growth parameters were determined: leaf area (0.34[L*W]-1.71 (Astegiano et al., 2001); L [length] and W [width] were measured with a digital calliper with a sensitivity of 0.01 mm); chlorophyll content (SPAD-502) and dry weight (plants were dried in an oven P-Selecta-210 at 70 °C for 48 h). In parallel, treatments to evaluate suppressive effects on F. oxysporum f. sp. lycopersici and R. solani were also set up. One mL of 10 7 cfu (colony-forming units) mL -1 of F. oxysporum f. sp. lycopersici (strain 2,715, from the collection of The Regional Center for Pest and Diseases Diagnosis, Junta de Catilla y León, Spain) was inoculated into each test tube containing one tomato seedling. R. solani (strain 122, from the same collection) was inoculated by adding 3 mL of a mycelial suspension per test tube. The same amounts as above of each concentration of ACT and AVT were added, and either 4 mL (for tubes with F. oxysporum f. sp. lycopersici) or 2 mL (for tubes with R. solani) of nutrient solution were added to each assay. Controls with each respective pathogen, without the teas, were set up and distilled water was added to these test tubes making a total volume of 10 mL.
To obtain F. oxysporum f. sp. lycopersici inoculum, 1 cm 2 of the pathogen, recently grown in PDA (Potato Dextrose Agar), was added to 100 mL of liquid medium PDB (Potato Dextrose Broth). This culture was maintained under continuous agitation (125 rpm, 25 °C) for 5 days. The medium was then filtered and centrifuged (5,000 rpm, 15 min). The precipitate was re-suspended in 1 mL of distilled water. Finally, colony-forming units (cfu) were counted in a Thoma chamber and the inoculum concentration was then adjusted to 10 7 cfu mL -1
. The R. solani inoculum was prepared using the contents of two petri cultures (recently grown) that were macerated in a waring blender with 400 mL of ddH 2 O. The final concentration of the suspension was 10 3 mycelial fragments mL -1 . The inoculum density was quantified by the dilution plating technique (Paulitz and Schroeder, 2005) .
In addition to determining the various growth parameters already mentioned, the incidence of pathogen attack was also calculated. The severity of the attack by F. oxysporum f. sp. lycopersici was rated numerically (0-5) following the method established by Baayen and van der Plas (1992) . The severity of the attack by R. solani was assessed using the scale (0-4) described by Carling and Leiner (1990) . The assays were carried out in a greenhouse (temperatures of 18 °C night, 24 °C day and 80 % relative humidity) and were repeated twice, once in Apr Efficiency of compost teas Sci. Agric. v.75, n.5, p.400-409, September/October 2018 2013 and once again in June 2013. Ten samples per treatment were always prepared. The differences between treatments were determined using analysis of variance (ANOVA). When significant differences were observed between treatments, the Tukey range test (p < 0.05) was also carried out. The SPSS 24.0 program was used for the calculations involved.
Direct effect on pathogen growth
A second in vitro study was carried out in order to analyse the effect of ACT and AVT on the relative growth of the pathogen in petri dishes. ACT-and AVTcontaining media were prepared by adding teas separately (in a proportion of 10 % v) to melted PDA, at 60 °C, and mixed. The PDA supplemented with either compost or vermicompost tea was immediately poured into 90 mm standard petri dishes and R. solani and F. oxysporum f. sp. lycopersici were inoculated into the medium by placing a 5 mm diameter PDA plug of actively growing mycelium in the middle of the plate. Controls consisted of adding sterile distilled water instead of compost teas to the medium. Five replicates per treatment were made and colony diameter of the pathogen was measured 2, 7 and 13 days after inoculation. The relative growth of the colony (RG) was calculated as the area of colony growth on plates containing the teas in relation to the area that developed in PDA without the teas (Köller and Wilcox, 2001) . Moreover, on each plate, colony-forming units (cfu) of the different microorganisms from ACT and AVT were detected in the medium after 2 and 7 days. Total cfu were directly counted (stereomicroscope). This experiment was repeated three times.
In vivo assays
In order to evaluate the application of ACT and AVT on tomato growth and the suppressive effect on F. oxysporum f. sp. lycopersici and R. solani pathogens, different treatments (ACT, AVT, Control, Fusarium+ACT, Fusarium+AVT, Fusarium control, Rhizoctonia+ACT, Rhizoctonia+AVT and Rhizoctonia control) were established in pots using a randomized arrangement with 15 plants per treatment. Seedlings with two true leaves (Roma cv.) were transplanted into pots (2 L capacity) containing vermiculite medium. One mL of nutrient solution and 40 mL of each corresponding tea (ACT or AVT) were applied to each plant weekly. The assay was carried out in a greenhouse over two consecutive years (2014 and 2015) , where the plants were grown under typical tomato growing conditions (temperatures of 18 °C night, 24 °C day and 80 % relative humidity), for ten weeks during the months of Apr, May and June until they flowered. The pathogens were applied one week after transplanting the seedlings into the pots. Ten mL of mycelial suspension (10 3 mycelial fragments mL -1 ) of R. solani were inoculated per pot. F. oxysporum f. sp. lycopersici was inoculated by adding 10 mL of 10 7 cfu mL -1 to each pot. Both pathogen inoculations were conducted by dispensing near the hypocotyl and roots using a disposable pipette (the preparation of inocula was described in the in vitro assays). Plants were watered by a sub-irrigation system when needed. At the end of the experiments the following parameters were measured: diameter, determined with a digital calliper with a sensitivity of 0.01 mm; chlorophyll content (SPAD-502); dry root weight, dry shoot weight and total dry weight (plants were dried in an P-Selecta-210 oven at 70 °C for 48 h). Moreover, the severity of the pathogen attack was evaluated using the same method outlined in the in vitro assays. Differences between treatments were determined by ANOVA and where significant differences were found, a Tukey range test (p < 0.05) was also carried out. The SPSS 24.0 program was used for the calculations.
Results

Analytical characterization of compost teas
Characteristics, such as pH, EC, plant nutrients, humic acids, phytohormomes, and heavy metals contents, are shown in Tables 1 and 2 . The pH values were based on garden waste compost and vermicompost teas, being 7.81 in ACT and 7.53 in AVT. Electrical conductivity was significantly (p < 0.05) higher in ACT (2.46 mS cm ), respectively. AVT also presented significant amounts of these phytohormones, but significantly lower than in ACT. Fe, Zn, Mn and Cu trace elements were found in ACT and AVT with Mn being significantly higher in ACT than in AVT ( Table 2 ). The element B was detected in ACT (17.2 ppm), but not in the control, but this was not the case for the 1:2 diluted ACT, which did not vary within any of the parameters analysed.
The severity of the F. oxysporum f. sp. lycopersici attack was considerably reduced when non-diluted ACT and AVT were applied (Table 4) . Very small growth parameter results were obtained when ACT1 was used to treat inoculated tomato seedlings. AVT diluted 1:2 and 1:4 and ACT diluted 1:2 slightly reduced attack severity compared to control. No positive results were obtained with ACT diluted 1:4, showing attack results similar to those of the F. oxysporum f. sp. lycopersici control. The pathogen was not 100% controlled in any of the cases.
The attack severity of R. solani was 100 % controlled when non-diluted AVT was applied (Table 5 ). AVT2 and ACT1 considerably reduced attack severity. High growth parameter results were obtained when AVT1 was applied on tomato seedlings inoculated with R. solani and similar results for leaf area and dry weight were observed when using ACT1. Based on the values obtained for the in vitro assays we were able to conclude that non-diluted compost teas should be used for the in vivo assays as this concentration produced the best results.
Direct effect on pathogens growth
As shown in Table 6 , the addition of AVT to the PDA medium resulted in an RG lower than 50 % for R. solani and F. oxysporum f. sp. lycopersici, which was considered the reference value for determining a high suppressor effect (Bernal-Vicente et al., 2008) . The addition of ACT to the medium produced a very high suppressive effect on F. oxysporum f. sp. lycopersici (RG 12 %) but did not reach a suppressive effect of 50 % on R. solani. The growth diameter of R. solani grown on plates containing ACT and AVT was similar to the control on the second day; however, by day 7 the effect of growth inhibition over R. solani was clearly observed. A very high value of inhibition was recorded with AVT (RG: 18 %) on day 13. By day 7 the cfu observed with the addition of AVT and ACT were above 1,000 in both cases. The suppressive effect of ACT and AVT on F. oxysporum f. sp. lycopersici growth was similar to that on R. solani also starting on day 2. Pathogen growth on days 7 and 13 clearly exhibited AVT. Pb and Ni were present in very small accounts in both teas, while Hg, Cr and Cd were not detected. A very low number of total coliform bacteria was found and no Salmonella was detected. The compositions of both compost teas were within the acceptable limits of composting standards as reported in Spanish legislation (BOE, 2013) and by Aendekerk et al. (2000) .
In vitro assays
Dosage assays -The effect of three compost tea concentrations on leaf area, chlorophyll content and dry tomato seedling weight are shown in Table 3 . Significantly higher values of dry weight, chlorophyll content and leaf area were obtained with non-diluted ACT and AVT than with diluted ones. No significant differences were observed between the control and when the 1:4 diluted teas were applied. A significant increase in leaf area was achieved with the 1:2 diluted AVT compared to ) 21.3 ± 1.8 a 15.1 ± 3.1 b 21.7 ± 1.8 a 18.0 ± 2.8 ab 16.4 ± 1.3 b 20.4 ± 1.8 a 16.4 ± 1.9 b 14.7 ± 1.2 b Chlorophyll content SPAD units 20.1 ± 1.9 a 13.6 ± 1.2 c 22.6 ± 1.8 a 19.8 ± 2.8 ab 17.9 ± 1.8 ab 21 ± 1.1a 19.8 ± 2.7 ab 11.7 ± 1.8 c similar inhibition of F. oxysporum f. sp. lycopersici as R. solani, by AVT and ACT, showing a suppressive effect of 12 % and 14 %, respectively. On day 2 the cfu observed with the addition of AVT and ACT to the medium were above 1,000 in both cases. Both types of tea compost showed a high number of cfu, and were therefore very microbiologically active extracts. In ACT a high percentage of lactic acid bacteria, actinomycetes and Trichoderma harzianum fungus were identified, while in AVT the majority of the microbes identified were colonies of T. harzianum.
In vivo assays
The values obtained for stem diameter, root and shoot dry weight and chlorophyll content of tomato plants (uninoculated and inoculated with the pathogens) irrigated with aerated compost and vermicompost teas are shown in Table 7 . After treatment with ACT and AVT the values for diameter, dry weight and chlorophyll content were significantly higher than the controls and no significant differences were observed between these treatments for uninoculated plants. Table 7 clearly outlines the positive growth effect of both compost teas on the growth of tomato plants. The results of the attack severity of F. oxysporum f. sp. lycopersici on inoculated plants are also shown in Table 7 . Plants treated with ACT and AVT reduced F. oxysporum f. sp. lycopersici damage, displaying significant differences between the F. oxysporum f. sp. lycopersici control and both treatments (p < 0.05). High values for all growth parameters were observed with the application of ACT, but no significant differences with respect to the application of AVT were detected (p < 0.05). Results of the suppressive effect on R. solani disease in tomato plants by garden wastes compost tea and vermi- Table 5 -Growth effect on tomato seedlings and attack severity of Rhizoctonia solani using different dosages of of vermicompost (AVT) and garden waste compost (ACT) teas (mean ± standard deviation). compost tea are also noted in Table 7 . Attack severity was reduced from 5 (R. solani control) to 3 (with AVT application). Addition of ACT reduced attack severity by only one unit. Both application of compost tea and vermicompost tea improved R. solani control results with respect to stem diameter, dry weight root and shoot and chlorophyll content. In this case, a relevant suppressive effect was reached with the application of AVT, finding significant differences with respect to the addition of ACT as regards stem diameter and dry weight root. This result is in line with those obtained for in vitro assays, but the suppressive effect of AVT was not as effective. Finally, Figure 1 shows the means and standard deviations of the total dry weight of the tomato plants, comparing uninoculated control plants with those inoculated with F. oxysporum f. sp. lycopersici and R. solani pathogens, with and without compost and vermicompost tea treatments. The addition of ACT and AVT significantly improved total dry weight compared to the control and showed a clear positive growth effect, mainly attributable to the ACT treatment. Tomato plants inoculated with R. solani or F. oxysporum f. sp. lycopersici reduced their total dry weight compared to the uninoculated control plants due to the pathogen attack being most noticeable in R. solani. Plants inoculated with F. oxysporum f. sp. lycopersici, treated with ACT, reached dry weights four times higher than those without the tea application. Additionally, plants inoculated with F. oxysporum f. sp. lycopersici treated with AVT also exhibited a significant increase in total dry weight when compared with the F. oxysporum f. sp. lycopersici control plants. In conclusion, the plants inoculated with either pathogen and treated with either ACT or AVT displayed significantly higher total dry weights than the corresponding controls, clearly indicating the positive effect of the application of compost teas on plant growth.
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Discussion
The results of this study indicated the substantial effect of garden waste compost and vermicompost teas on tomato plant growth. The pH and EC values were within the range suitable for compost tea preparation (Naidu et al., 2010) . Plant nutrient values were in both cases (AVT and ACT) higher than those obtained by Souleymane et al. (2010) for non-aerated compost teas prepared in a 1:5 (v/v) ratio from different compost and by Pant et al. (2012; for vermicompost extracts prepared in a 1:10 (v/v) ratio. However, the nutrient values for AVT were similar to "chicken-manure vermicompost aged" from the last cited study. N and K contents were in line with those described by Naidu et al. (2010) in compost tea prepared from agricultural wastes. Moreover, the values for N, P, K, Ca and Mg were slightly lower than those found by Siddiqui et al. (2008) for teas made from empty fruit bunches of oil palm. It is clear that the origin of material used to make the compost and the extraction method greatly determine the mineral composition of the teas; a high concentration of minerals in the compost explains the high concentration of these nutrients in the teas (Pant et al., 2012) . The mineral composition of teas is very similar (R 2 correlation: 0.88) to the mineral composition of compost and vermicompost used in this study, which was described by Morales-Corts et al. (2014) , in which compost contains a higher mineral quantity than vermicompost. We can confirm that the efficiency of nutrient extraction is greater in the case of compost tea than in vermicompost tea. This fact was also described by Pant et al. (2012) . It is important to note that the N and K levels, especially in ACT, make these teas potentially interesting as fertilizers for growing crops. Segarra et al. (2009) support this finding, indicating that compost tea prepared from garden wastes was rich in inorganic salts. In general, EC values, which are related to nutrient composition, are higher in teas prepared from thermophilic compost than those of vermicompost. As regards the presence of potentially toxic elements, chemical sensitivity analysis ensured that the levels of Zn, Mn, Cu, Pb, Hg, Cr, Ni and Cd were clearly below the allowable limits according to the legislation. Thus, as also indicated by Benito et al. (2005) and Moretti et al. (2015) , consideration of the source of green material used in composting is important for ensuring the absence of toxic metals. The presence of IAA in compost and vermicompost teas may be linked to the green waste material used in composting, and the presence of salicylic acid could be related to both microbial productions during composting, and to the origin of green material. The phytohormone values found in this study, especially salicylic acid were high comparable to those obtained by Pant et al. (2012) . This could be due to the presence of salicylic acid in the bark used in composting (trees from the Salicaceae and Cuppressaceae families). Both ACT and AVT presented humic acids in their composition, which could explain the positive effect on the growth of tomato plants. Mora et al. (2012) reported the coordinated positive ac- tion of humic substances on root and shoot growth. Also, Scotti et al. (2015) pointed to an increase in secondary roots treated with humic acids and compost tea in tomato plants. Therefore, the clear growth effect of both compost teas on tomato plants, as observed in this study, could be explained not by any one single factor but by a combination of factors, such as nutrient composition, humic acids, the presence of phytohormones and the beneficial effects of microorganisms. Very few studies have been carried out involving the application dosages of compost teas. Most frequently, teas are applied directly as they are extracted, without dilution. Pane et al. (2012) suggested that to prevent phytotoxic reactions from occurring, it is necessary to dilute compost teas in water before being applied to plants. In our study, undiluted ACT and AVT were more efficient in enhancing plant growth (Table 3 ) and the suppressive effect on pathogen attack (Tables 4 and 5 ) than the diluted extracts. Hence, if ACT or AVT is applied in a diluted dosage, the suppressive effect will be reduced. Nevertheless, Al-Dahmani et al. (2003) studied the effect of compost to water ratio (1:1, 1:3 and 1:5 to make the tea) on efficacy against bacterial spot and they did not find a correlation between suppressive effect and compost tea concentration. In no case were phytotoxic symptoms found in the tomato plants of our study. Morales-Corts et al. (2014) highlighted the absence of phytotoxicity in compost and vermicompost from garden wastes by germination index analysis (GI). Therefore, when making compost teas it is useful to determine their GI to decide if they should be diluted before being applied.
Following the in vitro experiments, applications of ACT and AVT, which were extracted in a volumetric ratio of 1:5, were consistently effective in reducing the severity of F. oxysporum f. sp. lycopersici attack compared to the water control and the diluted dosages, where plants treated with ACT had higher total dry weights than those treated with AVT. The same result was obtained in the experiment where tomato plants were grown in pots with F. oxysporum f. sp. lycopersici inoculum (Table  7) . Therefore, the results are consistent in that the application of ACT reduces the incidence of F. oxysporum f. sp. lycopersici disease, even with the high amount of inoculum applied.
No relationship between the pathogen attack and the nutrients of the teas could be considered in this study because the volumetric ratio of 1:5 did not in any case increase the attack severity with respect to the diluted teas. Although nutrient addition (mainly C sources for microorganisms) is commonly suggested for improving disease suppression (Ingham, 2005) , in certain cases foods such as molasses must be used with extreme caution because they encourage saprophytic growth of pathogens and may neutralize the potential of biological control (Ingham, 2005; Scheuerell, 2003) . Martín (2014) indicated that further investigations are needed to test nutrient amendments of teas for their effect on both targeted plant pathogens and non-targeted human pathogens, as well as the overall disease suppressive efficacy of compost tea.
Studies applying different compost teas to reduce the incidence of Fusarium spp. have been reported by Ma et al. (2001 ), El-Masry et al. (2002 , Bonanomi et al. (2006) , Kerkeni et al. (2007) , Alfano et al. (2011 ), Xu et al. (2012 and Tian and Zheng (2013) , who obtained different results compared to disease control. Thus, as indicated by Marín et al. (2014) , each compost tea has a unique behavior and should be individually tested to check its interaction with a specific pathogen. In regard to this, Ros et al. (2005) pointed out that green compost applied to soil may be used to control diseases such as Fusarium spp. wilt. These authors indicated that the root-compost interaction inhibits the access of pathogens to the plant by creating a film of microorganisms, which acts by a system of mycoparasitism, competition and the production of antibiotics to prevent the pathogen from entering the plant. In accordance with these results, compost tea (ACT) contains a high level of T. harzianum, actinobacteria and lactic acid bacteria that could be involved in this system. Naidu et al. (2010) consider the microbial population in the compost tea relevant to its effectiveness, highlighting the role of pseudomonas, lactic acid bacteria, actinomycetes, Trichoderma spp. and other fungi. Nevertheless, certain composts derived from vegetal residues contain a high quantity of aromatic compounds that actively inhibit phytopathogenic fungi, and, as indicated by Scotti et al. (2015) , contain soluble organic molecules, such as humic substances, and antagonistic bacteria and fungi that play a crucial role in plant protection.
With respect to R. solani, positive control of the pathogen was reported by Weltzien (1989) using composted organic materials, particularly green residues. Authors, such as Suárez-Estrella et al. (2012) and Tian and Zheng (2013) , analysed in vitro the suppressive effect of different compost teas. The biocontrol of different crops has been studied (Kerkeni et al., 2007; Tateda et al., 2012; Pane et al., 2013 and Sabet et al., 2013) , wherein the level of pathogenicity of R. solani was reduced using different compost teas. Diánez et al. (2007) reported that lignocellulosic wastes induce specific suppression of R. solani by Trichoderma spp., which are often present in garden waste mature compost. Additionally, Krause et al. (2001) related the suppression of R. solani to the presence of microbial antagonism in the compost. These results are in line with our in vitro and in vivo studies in which a clear suppressive effect on R. solani was obtained compared to the control when using undiluted AVT and ACT. Moreover, vermicompost tea was more efficient than compost tea in terms of reducing attack severity and producing an increase in total dry weight of the plants. Thus, we can conclude that the use of AVT could be more effective in controlling R. solani than ACT. Similarly, Arancon et al. (2007) , using vermicompost teas of different organic residues, observed a notable reduction in incidence of R. solani in different crops. In comparison, we found in our assays carried out in petri dishes that AVT was more effective than ACT. This result could be due to the very high frequency of Trichoderma sp. present in AVT (Bollo, 1999) and the coelomic fluid produced by earthworms (Gutiér-rez-Miceli et al., 2007) .
Thus, it is important to note that on day 2, in the experiments carried out in petri dishes, the growth of F. oxysporum f. sp. lycopersici was reduced by almost half compared to the control, when ACT or AVT were included in the media. By day 13 the growth of F. oxysporum f. sp. lycopersici was significantly reduced to 12 % and 14 %, respectively, compared to the control. Both ACT and AVT showed positive biocontrol by reducing pathogen colony growth by more than 50 % (Bernal-Vicente et al., 2008) . However, clear inhibition of R. Solani growth was observed by day 7. The presence of many microbial colonies was also observed, resulting from the germination of T. harzianum spores present in the AVT, which clearly contributed to the reduction in the growth of R. solani by both antagonistic and parasitic effect. In support of this, Pane et al. (2013) in a study involving agricultural waste-based composts exhibiting suppression of R. solani, also reported that microbial communities play a major role in biological control. As indicated by Elad and Shtienberg (1994) , the effect of the extraction time taken to prepare the compost teas (14 days in our study) is relevant to the achievement of significant suppression. These authors state that extraction should last for more than 10 days in order to be effective in the control of pathogenic diseases. Thus, the use of ACT seems clearly positive, and according to the in vitro and in vivo assays, has a stronger effect on the control of F. oxysporum f. sp. lycopersici, whereas the control of R. solani is slightly reduced and not as effective. Furthermore, Segarra et al. (2009) also confirmed the suppressive effect obtained using aerated compost tea from garden waste compost on tomato plants, and pointed out that the effect of the compost could be attributable to the presence of bacteria and fungi acting antagonistically against the pathogen.
The analysis of the growth effect on tomato plants clearly indicates that both ACT and AVT when applied weekly produce a positive effect on stem diameter, shoot and root dry weight and chlorophyll content compared to that on control plants. ACT and AVT enhance the growth of plants and triple their total dry weight. This improvement in the weight of shoots and roots by using compost teas corroborates previous studies (Hargreaves et al., 2009; Marín et al., 2014) . Pant et al. (2009; found a positive influence on the growth of Brassica rapa with the minerals N and AG 4 . This finding is in agreement with our results in which N levels and IAA composition could be the principal explanation for the growth effect on tomato plants. Masson et al. (1991) noted that dry matter content influences plant resistance to stress caused by both biotic and abiotic conditions. Consequently, when the dry matter content is greater the plants are more resistant to pathogens such as F. oxysporum f. sp. lycopersici and R. solani.
In spite of the lower amount of nutrients in AVT (especially K content), plant growth with AVT application was statistically similar to that submitted to ACT application. Gutiérrez-Miceli et al. (2007) , in studies regarding the cultivation of Sorgum bicolor, reported that vermicompost leachate, with a mineral composition quite similar to that used in this study, can be used as liquid fertilizer. Moreover, Arancon et al. (2006) reported that the increase in strawberry plant growth by application of vermicompost was mainly due to the microbial population. Following Edwards et al. (2006) , plant growth hormones, such as auxins, dissolved during the brewing period used to make the teas could be responsible for the increase in tomato plant growth. This may have occurred in our study, where the increase in tomato growth could have been related to the nutrients, growth promoters (humic acids and phytohormones) and microorganisms found in both teas. Thus, the growth and suppressive effect of garden waste compost and vermicompost teas could be both biotic and abiotic in origin for most compost teas, as indicated by Zmora-Nahum et al. (2008) .
In conclusion, this study demonstrates the high potential of garden waste aerated compost and vermicompost teas on tomato growth and the suppressive effect on R. solani and F. oxysporum f. sp. lycopersici. Garden waste aerated compost tea presents a high level of nutrients, such as N and K, which contain phytohormones IAA and salicylic acid, humic acids and microorganisms that can promote growth plant and help in the biocontrol of fungal pathogens. Garden waste aerated compost tea produced a high suppressive effect on F. oxysporum f. sp. lycopersici whereas vermicompost tea achieved a better result in controlling R. solani. Weekly applications of both compost and vermicompost teas tripled the dry weight of tomato plants. The positive results of this study have allowed the production method of garden wastes compost and vermicompost teas to be standardized (dilution ratio of 1:5 compost: water, 15 days of brewing time, with 4 h of aeration per day) with the consequence that direct application of undiluted teas has proven to be the most effective. The use of these compost teas are of great interest to organic and sustainable agriculture.
